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(54) Aerating device

(57)  The invention relates to a device for aerating a
ground, comprising a frame (2) provided with moving
means (4) for travel of the device over a ground surface,
a crankshaft (14) which is bearing-mounted on the frame
(2) and which can be coupled to a drive, a humber of
aerating means (21-23) connected to the frame (2) and
connected to the crankshaft (14), wherein the aerating
means (21-23) comprise at least one pin (45) which is
adapted to perform a repetitive movement in a situation
of use, wherein the pin (45) is inserted into the ground,

wherein the movement is guided by at least two pivoting
arms (18-20,24-26) of the aerating means (21-23) and
wherein a number of first arms (24-26) of the aerating
means (21-23) have a pivot point (44) which is displace-
able and fixable relative to the frame (2). The invention
is characterized in that the pivot points of a number of
first arms (24-26) are coupled via a bush to a shared
shaft (102) which is connected to the frame (2), and
wherein this shared shaft (102) has at least one eccentric
coupling.
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Description

[0001] The presentinvention relates to an aerating de-
vice for aerating a ground.

[0002] An aerating device is known and comprises for
instance a frame which is provided with moving means
for travel of this device over the ground. The device pref-
erably comprises a crankshaft which is bearing-mounted
on the frame and which can be coupled to a drive. An
aerating device can further comprise a number of aerat-
ing means connected to the frame and connected to the
crankshaft. The aerating means, preferably each of them,
preferably comprises a pin which is adapted to perform
a repetitive movement in a situation of use, wherein the
pinis inserted into the ground. The ground is hereby aer-
ated. The movement is preferably guided by at least two
pivoting arms of the aerating means. It is recommended
here that a number of first arms of the aerating means
have a pivot point which is displaceable and fixable rel-
ative to the frame.

[0003] Such an aerating device is known. The arms of
the aerating means are suspended in the frame and
therein form a parallelogram construction. The first arm
is for instance an extendable arm, for instance a tele-
scopic arm. The arm can be extended, for instance in
that the two parts of the arm are biased by means of a
draw spring. The telescopic arm has a variable length
and the spring-mounting of the arm serves as shock ab-
sorber. The second arm is for instance connected to the
crankshaft and, when the crankshatft is driven in the sit-
uation of use, the second arm is guided in a repetitive
movement, whereby the pin holder connected to the first
and second arm guides the pins in the repetitive move-
ment, wherein the pins are inserted into the ground. The
first and second arm pivot relative to the frame. The pivot
points are located substantially one above the other. The
first and second arm are roughly the same length in a
rest position.

[0004] It is known that the pivot point of the first ex-
tendable arm is displaceable and fixable relative to the
frame. An angular adjustment of the pin holder and the
pin can hereby be obtained for insertion of the pins into
the ground. The pivot point can be displaced with an ad-
justing means and then fixed. The arm then has a dis-
placed pivot point.

[0005] A problem of the known devices is that the ad-
justing means for enabling displacement and fixing of the
pivot point of the first arm wear rapidly due to the great
forces exerted on the adjusting means. The object of the
invention is to provide an aerating device wherein the
displacement and fixing is embodied more robustly com-
pared to the prior art. A further object according to a sec-
ond aspect of the invention is to provide a device wherein
it becomes possible to perform the angular adjustment
for a number of aerating means in one controllable step.
[0006] The object of the invention is achieved in that
the pivot points of a number of first arms are coupled via
a bush to a shared shaft which is connected to the frame,
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and wherein this shaft has atleast one eccentric coupling.
Because one shared shaft is used as suspension for the
pivot points of the first arm, a more robust device is ob-
tained which can withstand the great forces occurring
during the aeration. Through use of the shaft it is possible
to apply at least one eccentric coupling, wherein this ec-
centric coupling is used for movable suspension of the
pivot point of the first arms relative to the frame. The
adjustability of the pivot point of the arm is limited to the
positions which are made possible by the eccentricity of
or relative to the shaft. The possible positions lie on a
circle around the shaft. The limiting of the possible ad-
justable locations for the pivot point results in a consid-
erable increase the robustness and wear-resistance of
the device, while on the other hand the most diverse an-
gular adjustments of the pin and pin holder relative to the
frame and the ground remain possible due to the eccen-
tric adjustment. The eccentric adjustability allows move-
ment of the pivot points relative to the frame in both a
vertical direction and in a horizontal direction.

[0007] The increased robustness is acquired because
the shaft can for instance be bearing mounted in known
manner.

[0008] The eccentric coupling according to the inven-
tion relates either to the coupling suspension of the
shared shaft on the frame or the coupling of the bush of
the first arm to the shaft, or a combination thereof.
[0009] According to a first embodiment, the shaft is
coupled eccentrically to the frame. The shaft itself can
hereby be moved eccentrically relative to the frame, and
rotation of the shaft will result in displacement of the pivot
point of the arm in that the bush via which the arm is
coupled to the shaft follows the eccentric movement of
the shaft. The pivot points of a number of first arms, and
therefore the insertion angle of the pins of these respec-
tive aerating means, are modified and adjusted by rotat-
ing the shaft, forinstance with a spindle. Using the spindle
the pivot point can be displaced and then fixed during
the situation of use.

[0010] In the preferred embodiment the bush is cou-
pled eccentrically to the shared shaft. Because the bush
is eccentric, the arm is coupled eccentrically to the shaft
and the pivot point of the first arm is eccentric relative to
the shaft. Rotation of the shaft can result in displacement
of the pivot point. The adjustability of the aerating means
is obtained by displacing the pivot point relative to the
shaft. Rotation can take place with an adjusting means,
for instance a spindle.

[0011] Inapreferred embodiment the shaft has a non-
round cross-section and the bush is provided with a cor-
responding, non-round, eccentrically placed opening.
The shaft is for instance a profiled shaft. Due to the non-
round cross-section the shaft is coupled non-rotatably to
the bush and the bush is co-rotated with the shaft. The
shaftitself is coupled rotatably to the frame, and this cou-
pling is preferably not eccentric. The shaft can be rotated
relative to the frame, for instance with a spindle or a han-
dle, and the pivot point of the first arm, which lies in the
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centre of the bush, will be displaced eccentrically relative
to this shared shaft by this rotation, which is transferred
integrally to the bush, whereby the angular adjustment
of the pins is obtained.

[0012] According to another embodiment, the shaft is
connected rotatably to the frame and the bush is con-
nected eccentrically to this shaft, for instance in that the
shaft is embodied as a crankshaft. Due to the eccentric
coupling of the bush to the crankshaft the bush can be
displaced eccentrically relative to the shaft, whereby the
pivot point is displaceable with the same eccentric move-
ment relative to the shaft and, by fixing the shaft in a
determined position, the pivot point can be fixed at this
location.

[0013] According toyetanother embodiment, the bush
of the first arm is coupled eccentrically in each case to a
shared shaft which is connected to the frame. The shaft
is fixedly connected to the frame. The bush can be rotated
eccentrically due to the eccentric coupling to the shaft.
The rotation of the bush relative to the shaft can be per-
formed with an eccentric lever connected to the frame
via a coupling device. The coupling device according to
the preferred embodiment preferably comprises a spin-
dle. The different first arms of the respective aerating
means can be coupled in each case via the eccentric
lever with its own spindle to an adjusting mechanism.
The adjusting mechanism can comprise a handle and a
fixed shaft. By turning the handle around the fixed shaft
a displacement of the spindle is obtained which causes
the eccentric lever to displace the bush relative to the
fixed shaft. An individual adjustment of the respective
aerating means is possible through adjustment of the
spindle which couples the adjusting device to the eccen-
tric lever.

[0014] Although the invention will be described on the
basis of a number of preferred embodiments, the inven-
tion is not limited thereto. It will be apparent to the skilled
person that different embodiments are possible within
the scope of the invention, wherein the adjustability of
the pivot point of the first arm is guided by an eccentric
adjustment, and wherein this eccentric adjustment is
made possible via a shaft coupled to the frame. The in-
vention shows a number of features which are shown in
the various embodiments but, as will be apparent to the
skilled person, the different elements can be combined
with each other. The description of the different embod-
iments is not limited to the combination of the stated em-
bodiment, but the different elements of the embodiments
can be combined with each other. It will also be apparent
to the skilled person that it is possible to file divisional
applications relating to elements or combinations of ele-
ments as stated in the description or shown in the figures,
or combinations of elements as shown in different em-
bodiments.

[0015] The invention will be further described on the
basis of a number of preferred embodiment which are
shown in the figures, wherein:

10

15

20

25

30

35

40

45

50

55

Figure 1 is a perspective view of an aerating device,

Figure 2 is a perspective view of a number of aerat-
ing means of an aerating device according
to a first embodiment of the invention,

Figure 3 shows a detail according to Il of the first
embodiment,

Figure 4 is a cross-sectional view of an aerating de-
vice according to a first embodiment of the
invention,

Figure 5 is a perspective view of a second embodi-
ment of the invention,

Figure 6 is a detail according to VI of the second em-
bodiment,

Figure 7 is a cut-away view of the second embodi-
ment of the invention,

Figure 8 is a schematic cross-section of the second
embodiment of the invention,

Figure 9 is a perspective view of a third embodiment
of the invention,

Figure 10 is a detail according to X of the third em-
bodiment,

Figure 11  is a schematic view of a cross-section of
the third embodiment,

Figure 12  is a schematic perspective view of a fourth
embodiment of the invention, and

Figure 13  is a schematic cross-section of the fourth
embodiment of the invention.

[0016] Figure 1 is a schematic perspective view of an

aerating device showing the main components of the de-
vice according to the invention. The invention is however
shown in detail in figures 2-13. Aerating device 1 com-
prises a frame 2. The frame has a side wall 3, one of
whichis shown. Device 1is pulled by for instance a tractor
(not shown) which pulls the aerating device over aground
surface. In another embodiment the aerating device 1 is
self-propelled.

[0017] Frame 2 is provided with a moving means 4,
embodied as a roller, which is connected to the frame
via a bearing 5. Bearing 5 is arranged on an arm 6, which
is connected adjustably to frame 2. Arm 6 is provided
with two pins 7,8 which protrude through slots 9,10 in
side wall 3, wherein bolts 11,12 are arranged on the end
of the pins. The pins and bolts together form a height
adjustment for moving means 4. By loosening the bolts
and causing the pin to protrude through the slots at a
different position, the height of the aerating device above
the ground can be adjusted in that the distance from roller
4 is increased.

[0018] Device 1 further comprises a crankshaft 14.
Crankshaft 14 can be coupled to a drive (not shown).
The coupling can be formed by means of a belt. The drive
can be situated on the tractor. It can be transmitted to
the releasable aerating device 1 via a coupling rod. The
skilled person will be familiar with different embodiments
for coupling the crankshaft to a drive.

[0019] Crankshaft 14 comprises a humber of hinges
15-17 connecting an arm 18-20 to respective aerating
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means 21-23. Arms 18-20 are pivotally connected to the
crankshaft and pivotally connected to second arm 24-26
of the aerating means. Second arm 24 has a hinge 29
connected to the fourth arm 18, which is connected via
a hinge 76 to crankshaft 14 which can rotate around a
shaft27 as according to arrow 28. In another embodiment
the rotation is opposite to that of arrow 28, i.e. clockwise.
[0020] Through driving of the crankshaft as according
to arrow 28 second arm 24 will pivot around pivot point
31 as according to arrow 30. Pivot point 31 is a bearing
which is fixedly connected to frame 2. Figure 1 shows
fixed pivot point 32 of arm 25. The second arms of the
aerating means are fixedly connected in each case to
the frame. In another embodiment the fixed connection
is absent and the connection can be movable and fixable.
A locking which is fixable can be used to fix the pivot
point in the situation of use.

[0021] Aerating means 21 further comprises a firstarm
40. First arm 40 extends substantially parallel to second
arm 26. Close to a first outer end 36 of second arm 24
pin holder 38 is connected to the aerating means by
means of a hinge 37. The pin holder can pivot around
hinge 37 relative to second arm 24 as according to arrow
39.

[0022] Pin holder 38 is also connected via a hinge 42
to a first outer end of first arm 40 of the aerating means.
In the shown embodiment according to figure 1 a paral-
lelogram figure is obtained since the free end 43 of first
arm 40 can also pivot around pivot point 44. When crank-
shaft 15 rotates as according to arrow 28, both the first
arm 40 and second arm 24 will pivot as according to
arrow 30 and a repetitive movement is performed, where-
in pins 45, which are fixedly connected to pin holder 38,
will move up and downward as according to arrow 46.
The pins are herein inserted into the ground each time.
A constantly repetitive movement is performed, wherein
the pins are inserted into the ground surface, whereby a
certain degree of aeration occurs.

[0023] According to a first aspect of the invention, the
pivot point 44 close to outer end 43 of first arm 40 is
movable and fixable relative to frame 2, wherein the
crankshaft rotates as according to arrow 28, wherein the
pivot point is fixed in the situation of use.

[0024] Inthe situation of use aerating device 1 moves
over the ground surface at a determined speed of move-
ment as according to arrow 60. Owing to this speed of
movement the pin 45, which is inserted almost vertically
into the ground, cannot retain its vertical position during
the continuous movement of the device over the ground
as according to arrow 60, but will have to pivot to some
extent as according to arrow 61. This is made possible
in that first arm 40 takes a telescopic form and can be
extended as according to arrow 62 in this situation of use,
wherein the aerating device moves as according to arrow
60 on the one hand and the crankshaft rotates around
shaft 27 as according to arrow 20 on the other. Due to
the pivoting of pin 45 as according to arrow 61 the first
arm 40 will extend counter to the force of a draw spring
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which is accommodated in arm 40 and which will want
to return arm 40 to the starting position shown in figure 1.
[0025] Figure 2 shows a first embodiment of the aer-
ating device according to the invention. For the construc-
tion of the aerating device in which the invention can be
applied, reference is made to figure 1. Figure 2 shows
aerating device 100 which is constructed in a manner
comparable to that of figure 1.

[0026] In figure 2 the central adjusting shaft 102 is ro-
tated by turning handle 101, which is bearing mounted
on the frame. Adjusting shaft 102 is mounted eccentri-
cally in the frame. Adjusting shaft 102 is provided with
an eccentrically placed pin 108 which is for instance re-
ceived in a bearing connected to the frame. Suspension
point 108 lies eccentrically out of centre of adjusting shaft
102. Shock absorber 103, here the first arm which takes
a telescopic form, wherein a compression spring is re-
ceived in the first arm, is adjusted forward or rearward
by the eccentric movement of adjusting shaft 102 in ac-
cordance with the desired setting. An upward and down-
ward adjustment also occurs here. The adjustment fol-
lows the eccentric movement of adjusting shaft 102 rel-
ative to bearing-mounted pin 108.

[0027] The result of the adjustment is that an angular
displacement A of pin holders 104 occurs. Particularly
the movement of pivot point 109 of the first arm in the
horizontal direction results in a change of the insertion
angle A of the pin holders, and thus of the pins.

[0028] First arm 103 comprises two mutually coupled
parts which can be moved apart as according to arrow
110, as shown in figure 4. The two parts 111, 112 can
be moved relative to each other, herein coupled by draw
spring 113.

[0029] In figure 4, which shows a cross-section of an
aerating means in the aerating device, can be seen that
second arm 114 is fixedly coupled close to an outer end
115 to frame 117 via a hinge 116. Second arm 114 is
further coupled via a hinge 118 to fourth arm 119, which
is connected to crankshaft 120. Pin holder 104 is con-
nected by means of two hinges to the arms of the paral-
lelogram construction of the aerating means. Pivot point
121 couples pin holder 104 to second arm 114 and hinge
122 couples pin holder 104 pivotally to first arm 103.
[0030] The cross-section also shows that the shared
shaft 102 is accommodated as a bush in a continuous
opening close to outer end 123 of firstarm 103. The shaft
runs through all eyes of the respective aerating means
in the aerating device, and adjustment with handle 101
will thus result in adjustment of pivot point 124 of this first
arm. Driven by crankshaft 120, the aerating means with
parallelogram construction will perform a repetitive
movement, herein guided by hinges 116,124 as accord-
ing to arrow 125.

[0031] The bearing of pin 118 in the frame of aerating
device 100 can take a very robust and over-dimensioned
form, whereby the suspension has a high measure of
wear-resistance. Both ends of the shaft can be bearing
mounted on the frame. Handle 101 can engage on the
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pin 108 which protrudes through frame 1. The bearing-
mounting is not shown.

[0032] Figure5showsasecond embodimentofan aer-
ating device 150 which has a construction comparable
to that of figure 1.

[0033] Shock absorber 153 is constructed as accord-
ing to the first embodiment. A profiled shaft 155, shown
in detail in figure 6 as according to arrow VI in figure 5,
is bearing mounted on the frame. An outer end of profiled
shaft 155 is engaged by handle 151, which is placed on
an outer side of the aerating device. Turning of handle
151 as according to arrow 156 results in rotation of pro-
filed shaft 155.

[0034] Profiled shaft 155 has a hexagonal cross-sec-
tion. Other non-round cross-sections can likewise be
used.

[0035] Close to outer end 158 shock absorber 153 has
an eye 159 in which an eccentric disc 152 is received,
which acts as coupling between profiled shaft 155 and
eye 159. Eccentric disc 152 is provided with an opening
with non-round cross-section, the cross-section of which
opening corresponds with the cross-section of profiled
shaft 155.

[0036] Turning of adjusting handle 151 results in rota-
tion of profiled shaft 155, which engages directly on bush
152, whereby outer end 158 and eye 159 are rotated
eccentrically and whereby a rotation of the pivot point of
first arm 153 is achieved. Since a plurality of first arms
153 of the various aerating means are connected to pro-
filed shaft 155, the adjustment of the number of pivot
points is performed in one operation.

[0037] Figure 7 shows in detail the eye 159 close to
outer end 158 of shock absorber 153. The bush or ec-
centric disc 152 has a non-round opening 160. Eccentric
disc 152 is received in the eye and held in the eye, for
instance by means of a ring 161. Opening 160 engages
directly on the continuous profiled shaft 155.

[0038] Figure 8 shows a cross-section comparable to
the firstembodiment, wherein itis apparent that eccentric
disc 152 can be rotated around the centre 165 of adjust-
ing shaft 155. The adjustability of pin holder 154 accord-
ing to angle A will be apparent to the skilled person. The
operation of figure 8 is otherwise comparable to that of
figure 4.

[0039] Figure 9 shows a third embodiment. Spindle
171 can be rotated around a shaft 179 as according to
arrow 178, wherein shaft 175 is rotated as according to
arrow 181 via a transmission mechanism 180. Shaft 175
is shown as an axis. Shaft 175 connects the various
shock absorbers 173 of the aerating means of aerating
device 170 according to the third embodiment. Shaft 175
is embodied similarly to a crankshaft. Figure 10 shows
that shaft 182 of bush 183, which is received in eye 184
close to outer end 185 of shock absorber 173, lies a dis-
tance 186 eccentrically from shaft 175.

[0040] By rotating spindle 171 as according to arrow
178 crankshaft 172 is rotated about its centre 175. Be-
cause shock absorbers 173 are mounted eccentrically
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on crankshaft 172 by means of a crank mechanism, pivot
point 182 of the shock absorber will be displaced in ac-
cordance with the setting thatis desired. The new position
can be fixed with the adjusting mechanism formed by
spindle and transmission 180. Pin holder 174 rotates at
an angle A through the displacement of shock absorber
173. Because each pin holder 174 is connected to a first
arm 173, which is connected to crankshaft 2, the angular
displacement of pin holders 174 will be centrally adjusted
when spindle 171 is adjusted.

[0041] Figure 11 shows a cross-section which is com-
parable to the first and second embodiment, whereby
particular reference is made to figure 4 for the operation.
It will be apparent that second arm 188 is fixedly con-
nected to frame 189 and is connected via a fourth arm
190 to the crankshaft for driving purposes.

[0042] Figures 12 and 13 show a fourth embodiment.
Connected to the frame (not shown) is a shaft 210, in this
case with a round cross-section. Shaft 210 is the shared
shaft of different aerating means, which are only shown
schematically. Shock absorber 203 of an aerating means
is coupled eccentrically to the shared shaft 210 by means
of a bearing. Outer end 212 is provided with a bush with
an eccentric opening in which shaft 210 is received. The
bush is rigidly connected to an eccentric lever 205. Ec-
centric lever 205 is connected to a spindle 202 which can
be extended or shortened. The connection is connected
by a hinge 213. Spindle 202 is connected with a hinge
214 to an arm 215 which is fixedly connected to a shaft
206, which is bearing-mounted on the frame. Shaft 206
is coupled to a handle 201, which can be grasped by the
user and turned as according to arrow 215. A rotation of
shaft 206 as according to arrow 215 using handle 201
results in a movement of the respective spindles 202 as
according to arrow 217 and a rotation of eccentric lever
205 around centre C of shared shaft 210. Because the
eccentric bush is connected eccentrically to shaft 210 in
the eye close to outer end 212 of shock absorber 203,
an eccentric movement of the pivot point around shaft
210 will be caused here, thereby obtaining the angular
adjustment of pin holder 204 through an angle A which
is comparable to previous embodiments. It will be appar-
entto the skilled person that a central angular adjustment
can be obtained with handle 201, while spindles 202 of
the respective aerating means enable individual setting
of the aerating means. This option results in the possible
adjustment of spindle 202 for the purpose of individual
compensation of the pin holders. This may be necessary
due to internal wear of the system.

Claims

1. Aerating device for aerating a ground, comprising a
frame provided with moving means for travel of the
device over a ground surface, a crankshaft which is
bearing-mounted on the frame and which can be
coupled to a drive, a number of aerating means con-
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nected to the frame and connected to the crankshatt,
wherein the aerating means comprise at least one
pin which is adapted to perform a repetitive move-
ment in a situation of use, wherein the pin is inserted
into the ground, wherein the movement is guided by
at least two pivoting arms of the aerating means and
wherein a number of first arms of the aerating means
have a pivot point which is displaceable and fixable
relative to the frame, characterized in that the pivot
points of a number of first arms are coupled via a
bush to a shared shaft which is connected to the
frame, and wherein this shared shaft has atleast one
eccentric coupling.

Device as claimed in claim 1, wherein the shaft is
rotatable relative to the frame.

Device as claimed in claim 1 or 2, characterized in
that the shared shaft is coupled eccentrically to the
frame.

Device as claimed in claim 1 or 2, wherein the bush
of the first arms is coupled eccentrically to the shaft.

Device as claimed in claim 1, wherein the bush is a
disc with an eccentric opening, wherein the disc can
be received in the eye of the first arm.

Device as claimed in claim 5, wherein the eccentric
opening has a non-round cross-section and the
shared shaft has a corresponding non-round cross-
section.

Device as claimed in any of the claims 1-6, wherein
the shared shaft is coupled to the bushes via a crank
mechanism.

Device as claimed in claim 1 or 2, wherein the shaft
is coupled eccentrically to a bush of the first arm and
an eccentric lever, wherein each eccentric lever of
each respective aerating means is coupled via a
transmission to a shared rotatable shatft.

Device as claimed in claim 8, wherein the transmis-
sion comprises a spindle.
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